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Identifying an object 

The present invention relates to identifying an object by means of 
an identification means arranged in the object. 

In previously known solutions, objects, i.e. for example components 
processed in a factory warehouse or on a production line, are provided with 
identification means, which allow mechanical identification of said objects. Ex- 
amples of such known identification means are bar code labels and tags. To 
identify an object, identification data is read from its identification means, al- 



jp lowing the object to be identified. 



10 In known solutions, tailor-made hardware is used for the identifica- 



H= tion of objects. Consequently, for example a person working by a production 

ru 

fU line in a factory has at his disposal a reading device, such as a bar code 

P 

O reader or a device for reading identification data from a tag. In cases when the 

identification data read from the identification means has to be transmitted to, 

15 for example, a data processing device in which inventory accounting or the like 
is maintained, the reading device is usually connected to a communication 
device by means of which the identification data can be transmitted further to 
the data processing device. 

A known reading device of the type described above has, however, 

20 the disadvantage that the device used has to be tailor-made for reading the 
identification means. If, in addition, the identification data has to be transmitted 
to a data processing device, this means that two different devices have to be 
matched up in order to provide a working reading device. In practice, matching 
up two different devices often requires changes to both devices in order for 
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them to co-operate. In addition, a reading device composed of separate, inter- 
connected devices is usually large, complicated to use and relatively expen- 
sive. 

It is an object of the present invention to solve the above problem 
and to provide a solution for facilitating the identification of an object compris- 
ing an identification means, and enabling a more flexible and inexpensive way 
to accomplish a reading device. This object is achieved by the method of the 
invention of identifying an object comprising an identification means. The 
method of the invention is characterized by reading the object's identification 
data from the identification means by a mobile station, and identifying said 
object on the basis of the identification data read by the mobile station. 

The invention also relates to a system in which the method of the 
invention can be utilized. The system of the invention comprises: a mobile 
switching centre, a base station communicating with the mobile switching cen- 
tre, a mobile station comprising a radio transmitter and a radio receiver for 
setting up a connection to the mobile switching centre via the base station, an 
object comprising an identification means, and a data processing device in 
which data relating to said object is maintained. The system of the invention is 
characterized in that said mobile station comprises: means for reading the 
object's identification data from the identification means, and means for 
transmitting the read identification data by the mobile station's radio transmit- 
ter over the radio path via the base station further to said data processing de- 
vice. 

The invention further relates to a mobile station, which can be util- 
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ized in the system of the invention. The mobile station of the invention com- 
prises a user interface, a radio transmitter and a radio receiver for setting up a 
connection to a base station in a mobile communication system via radio sig- 
nals. The mobile station of the invention is characterized by comprising means 
for reading identification data from the object's identification means in re- 
sponse to measures taken by the mobile station's user via the user interface, 
and means for transmitting the read identification data to said base station by 
said radio transmitter. 

The invention is based on utilizing a conventional mobile station of 
a mobile communication system for reading identification data from the identi- 
fication means. This eliminates the need to make a special reading device 
solely for reading the identification data. If the read identification data has to 
be transmitted to a special data processing device, the mobile station is able 
to attend to this when reading the identification data, for example by transmit- 
ting the identification data as a short message via a mobile communication 
network to the data processing device. 

The most significant advantage of the solution of the invention is 
that there is no need for a special reading device for reading the identification 
data. Consequently, the device used for reading the data, i.e. a mobile station, 
is notably more inexpensive than in known solutions, in which said device has 
to be specially tailor-made for said purpose. In addition, the reading device, 
i.e. the mobile station, can be made distinctly smaller than known reading de- 
vice/radio transmitter combinations. This facilitates the use and handling of the 
device used for reading the identification data. Owing to its small size, the de- 
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vice used for reading the data is also suitable for use as a conventional mobile 
station. 

In a preferred embodiment of the invention, the identification means 
is composed of a bar code. In this case, a bar code reader can be integrated 
5 into the mobile station and used for reading the data from the object's identifi- 
cation means. 

In a second preferred embodiment of the invention, the identifica- 
O tion means can be composed of a tag. This allows the radio transmitter of the 

m 



mobile station to be utilized for transmitting a predetermined identification re- 



vj 10 quest signal. In this case, in response to the identification request signal, the 

m 

„ tag generates an identification signal, which the mobile station receives either 

fU with its radio receiver or, alternatively, with an infrared receiver. Since mobile 

m 

O stations comprising not only a radio transmitter and a radio receiver, but also 

Q 

an infrared receiver, are already in use, this embodiment of the invention also 
15 renders it unnecessary to make any structural changes to the mobile station. It 
is also feasible to achieve the changes necessary for applying the invention 
simply by changing the mobile station's software. 

As identification means can be used a tag capable of recovering 
operational energy from the RF field surrounding it. Consequently, the tag can 
20 be a passive tag that obtains the necessary operational energy from the RF 
field of the identification request signal transmitted by the mobile station. How- 
ever, the tag is preferably so programmed that it generates an identification 
signal only when it has received the right identification request signal. In other 
words, the identification request signal preferably includes a certain code 



4 
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whose identification makes the tag generate the identification signal. This pre- 
vents a radio signal generated for example by a base station in a mobile 
communication system from inducing the transmission of an identification sig- 
nal, even though said radio signal is at the tag's toggle frequency. 
5 In order for the identification request signal transmitted by the mo- 

bile station via the radio transmitter not to interfere with other parts of the mo- 
bile communication system, the mobile communication system preferably 
Jjjj comprises control'means for producing an authorization signal. In this case, 

^ said authorization ^ignallir^^ the mobile s taitionthe pourt of tim e al- 

m ~ 

10 lowed for the transmission of an identification request signal. In a digital time 
s division mobile communication system, for example,_ajjiven timeslot can be 



m 



reserved for the transmission of the identification request signal, and the mo- 



jg bile comm^^ in an authori- 

^ zation signal to be transmitted on its control channel. 

15 In a third preferred embodiment of the invention, an infrared trans- 

mitter for transmitting the identification request signal can be arranged in the 
mobile station. In this case, the identification means can be composed of a tag 
comprising a battery and an infrared receiver, for example. Consequently, the 
tag is able to generate the identification signal in response to an identification 
20 request signal by the operational energy obtained from the battery. The tag 
can generate the identification signal with, for example, infrared signals or ra- 
dio signals. 

The preferred embodiments of the method, system and mobile sta- 
tion of the invention are disclosed in the attached dependent claims 2 to 7, 9 
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to 15, and 17 to 20. 

In the following, the invention will be described in greater detail by 
way of example, with reference to the attached figures, of which 

Figure 1 is a flow chart of a first preferred embodiment of the 
method of the invention, 

Figure 2 is a block diagram of a first preferred embodiment of the 
system of the invention, 

Figure 3 illustrates a first preferred embodiment of the mobile sta- 
tion of the invention, 

Figure 4 illustrates a second preferred embodiment of the mobile 
station of the invention, and 

Figure 5 illustrates a third preferred embodiment of the mobile sta- 
tion of the invention. 

Figure 1 is a flow chart of a first preferred embodiment of the 
method of the invention. 

In block A in Figure 1, a mobile station generates and transmits a 
predetermined identification signal. Said identification signal can be transmit- 
ted for example with the radio transmitter of the mobile station or, alternatively, 
with the infrared transmitter of the mobile station. The type of identification 
means arranged in the object to be identified is naturally decisive. 

In block B, the mobile station receives the identification signal in- 
cluding identification data. The identification signal can be received with the 
radio receiver of the mobile station if the identification means used is for ex- 
ample a tag generating an RF frequency identification signal. If again the iden- 
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tification means generates an identification signal composed of an infrared 
signal, it can be received with the infrared receiver of the mobile station. 

In block C, the identification data received is transmitted with the 
radio transmitter of the mobile station further to a data processing device, in 
5 which data on objects to be identified and their identification data is main- 
tained. The identification data can be transmitted for example in a short mes- 
sage or another corresponding text message via the mobile communication 
system to the data processing device. 

In block D, the object, whose identification data was read, is identi- 
10 fied. For this purpose, a list of all objects to be identified is stored in the data 
processing device, and the list contains the identification data of each object. 

Figure 2 is a block diagram of a first preferred embodiment of the 
system of the invention. In the case of Figure 2, the assumption is, by way of 
example, that the object to be identified is composed of a paper roll 1, to which 
15 an identification means 2 is fastened. 

The system of Figure 2 comprises a data processing device 3 for 
maintaining data relating to the objects to be identified. If the objects to be 
identified are assumed to be for example paper rolls, then the following can be 
stored in the data processing device 3 for each paper roll: identification data, 
20 i.e. an identifier to be read from the identification means attached to the paper 
roll, the weight of the paper roll, and the buyer/receiver of the paper roll. Con- 
sequently, for example the weight of the paper roll can be determined by 
means of the identification data of the paper roll. 

In the case of Figure 2, the identification data on the paper roll is 
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read with a mobile station MS from the identification means 2 attached to the 
paper roll. Once the identification data is read to the mobile station MS, the 
mobile station MS transmits it further via its radio transmitter to a base station 
BTS. From the base station, the identification data is forwarded by a mobile 
5 communication network further via a base station controller BSC and a mobile 
switching centre MSC to the data processing device 3. If the identification data 
is transmitted in a short message, a short message service centre (not shown 
in the figure) in the mobile communication system also participates in the data 
transmission. 

10 Once the data processing device 3 has received the identification 

data, it retrieves from its memory the data on the object to be identified. The 
data processing device may have been programmed to return the data on the 
identified object to for example the mobile station MS in a short message 
transmitted via the mobile communication system. Such an embodiment al- 

15 lows the user of the mobile station to receive on the display of his mobile sta- 
tion MS for example the name of the receiver of the paper roll 1, once he has 
first read the identification data on the paper roll 1 from the identification 
means 2 with the mobile station. 

The identification data on the paper roll 1 can be read from the 

20 identification means in several alternative ways depending on the type of iden- 
tification means 2 that is attached to the paper roll. Reading the data is de- 
scribed in greater detail for Figures 3 to 5. 

Figure 3 illustrates a first preferred embodiment of the mobile sta- 
tion of the invention. The mobile station MS shown in Figure 3 is a conven- 
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tional mobile telephone comprising a combined radio transmitter/radio receiver 
unit TRX that the mobile station uses to set up a connection to the other parts 
of the mobile communication system. 

The mobile station MS of Figure 3 can be utilized in the system of 
5 the invention for example when the identification means 2 is a passive tag, 
known per se. A passive tag absorbs energy from the surrounding RF field. 
The tag uses the absorbed energy to generate an RF field at another fre- 
quency. 

In accordance with the invention, in response to measures (e.g. 

10 pushing a certain button) taken by the mobile station's user via a user inter- 
face, the mobile station MS transmits with its radio transmitter TRX an identifi- 
cation request signal at a given frequency. In this case the identification signal 
includes a given code, to the recognition of which the tag reacts by transmit- 
ting an RF frequency identification signal including the identification data 

15 stored in the tag. The mobile station receives via its radio receiver said identifi- 
cation signal, via which the identification data in the identification means can 
be read in the mobile station MS. 

Tags operating for example in the range of about 900 MHz are 
commercially available. This means that a mobile station of the GSM system, 

20 for example, can read the contents of such tags, provided that the mobile sta- 
tion is programmed to operate at the toggle frequency of that particular tag. A 
tag usually employs two toggle frequencies, the first of which is used to invoke 
the tag, i.e. a given signal at said frequency makes the tag transmit the data 
stored in its memory at the second toggle frequency. This way a mobile station 

9 
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capable of duplex type of communication can be so programmed that the 
transmission frequency of the mobile station corresponds to the first toggle 
frequency of the tag, and the reception frequency of the mobile station corre- 
sponds to the second toggle frequency of the tag. Such commercially available 
tags may comprise for example a 64-bit memory, in which the identification 
data can be stored so that they can be read from the memory by means of a 
mobile station MS. 

In order for the reading of data by means of a mobile station's MS 
radio transmitter and radio receiver not to interfere with the operation of the 
other parts of a mobile communication network, the mobile station MS can be 
programmed to transmit the identification request message on a given fre- 
quency channel, which is reserved in the mobile communication system for 
reading identification data. Alternatively, the mobile station can transmit the 
identification data at a given predetermined point of time, which allows the 
utilization of a frequency channel that is also used for other purposes. This 
may be accomplished for example by the mobile station MS first sending a 
predetermined inquiry signal via the base station BTS of Figure 2 to the base 
station controller BSC, when the mobile station's MS user activates the read- 
ing of the identification data via the user interface 4. The base station control- 
ler B^CJhenj:he cks the jaom t of tim e allowed for reading the data without 
other netwgrk parts being jjjsturbed. The base station controller indicates said 
point of timejo4he mobile station MS by a sp ecial authorization si gnal tha t the 
base station controllerjt ransmit s to the mobile^station^M g via the base s tation 
BTS. Consequently, the transmitter TRX of the mobile station transmits the 
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identification signal at the point of time indicated by the authorization 

signal. 

If the data has to be read from the identification means on a fre- 
quency channel that is used by the mobile communication system, the mobile 
station can be programmed to use a low power level during the reading. In 
many cases the mobile station can be brought very near the identification 
means before the mobile station transmits the identification request signal. 
Consequently, an identification request signal transmitted on a low power level 
is sufficient for reading the data of the identification means comprised of for 
example a tag. In addition, the duration in time of the identification request 
signal may be short. An identification signal having a low power level and/or a 
short duration in time brings about the advantage that the interference caused 
to other system parts is minimized. 

When the invention is applied in a time division mobile telephone 
system, the base station controller BSC of Figure 2 can allocate a given time- 
slot from the base station BTS for reading the identification data. In this case 
the base station BTS transmits on its control channel, along with other data 
relating to the radio cell it maintains, a special authorization signal that indi- 
cates the timeslot allowed for reading the identification data. When the user of 
the mobile station MS of Figure 3 uses the user interface 4 to activate the 
reading of the identification data, the mobile station waits until it receives an 
authorization signal on the control channel. The transmitter TRX of the mobile 
station MS then waits until it is the turn of the timeslot indicated by the authori- 
zation signal to transmit, and then transmits the identification request signal. 
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In accordance with the invention, the mobile station of Figure 3 can 
also be utilized for changing the data stored in the tag. In this case the trans- 
mitter of the mobile station transmits a predetermined signal, which the tag 
identifies, and which indicates to the tag that it must store in the memory the 
data transmitted from the mobile station. For example identification data can 
thus be stored in the tag in such a way that the user of the mobile station uses 
a keyboard to write the identification data that is to be stored in the tag. 

Figure 4 illustrates a second preferred embodiment of the mobile 
station of the invention. In Figure 4, the mobile station MS' largely corresponds 
to the mobile station of Figure 3, but in the case of Figure 4, the mobile station 
MS reads the identification data by means of an infrared transmitter 5 and an 
infrared receiver 5. 

Accordingly, the mobile station of Figure 4 is utilized with a tag that 
comprises means for receiving an identification request signal composed of an 
infrared signal, and for sending an identification signal composed of infrared 
signals. The use of infrared signals provides the advantages that the reading 
of identification data does not cause unnecessary interference to other parts of 
a mobile communication system. 

Unlike in Figure 4, the mobile station may also be programmed to 
transmit the identification request signal by its radio transmitter TRX, and then 
receive the identification signal via the infrared receiver 5. In this case the mo- 
bile station can be utilized with a tag that is able to absorb the energy required 
for its operation from the identification request signal transmitted by the radio 
transmitter of the mobile station, and then use the absorbed energy and the 

12 
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infrared transmitter to transmit the identification signal composed of infrared 
signals. 

Figure 5 illustrates a third preferred embodiment of the mobile sta- 
tion of the invention. In the embodiment of Figure 5, the mobile station MS" is 
provided with a bar code reader 6. In other words, said embodiment is suitable 
for use when the identification means is composed of a bar code label. In this 
case the mobile station reads the identification data comprised by the bar code 
via the bar code reader 6, once the user of the mobile station MS" activates 
the reading of the data via the user interface. 

It is to be understood that the above description and the related fig- 
ures are only intended to illustrate the present invention. Different variations 
and modifications of the invention will be apparent to a person skilled in the art 
without deviating from the scope and spirit of the invention set forth in the at- 
tached claims. 
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